Formation and functions of prostaglandins in the central nervous system in rodents.
Electrically- and chemically-induced convulsions, as well as spontaneous convulsions, triggered off a large increase in brain PG synthesis occurring mainly in cerebral cortex and hippocampus. Prevention of PG synthesis by cyclooxygenase inhibitors had no influence on the onset of the first clonic seizure, but markedly reduced the latency time of the final tonic seizure. Accordingly, also the acute toxicity of the convulsant PTZ was enhanced after cyclooxygenase inhibition by various NSAIDs (decrease in LD50). On the other hand, if brain concentrations of prostanoids were increased by a preceding ECS treatment, the onset of PTZ-induced clonic seizures was markedly delayed, and the acute toxicity of the convulsant was reduced. Both effects were abolished after inhibition of PG synthesis. The major cerebral PG formed during convulsions (PGD2) proved to have anticonvulsive properties when injected i.c.v. Also, in convulsion-prone gerbils, anticonvulsive effects of cerebral PGs were observed. These results suggest that endogenously formed brain PGs possess anticonvulsive properties of biological relevance.